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Abstract of WO9810306 

A method for determining a subscriber unit location in a 
communication system including the steps of receiving a 
signal from the subscriber unit (1 390) at a first base station, 
determining a first receive time of the signal based on a 
sequence of spreading symbols at the first base station, 
determining a first angle of arrival of the signal at the first base 
station, and determining the location of the subscriber unit 
from the first received time, the first angle of arrival, and 
further predetermined information about the first base station. 
The signal is formed via modulation by the sequence of 
spreading symbols. 
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(57) [#l*ftj£<DiSB] 

mz* i mmmicis^xmzm^ow i §*&ftg©*ts 
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[M*3i2] JEK. 

r5#MiB{f#©lg2S<fB$5iJ*&«-rSI&Pi : 

bWE»2 Sff B*S8*J «fc tfBulBJfl 2 £iJ*ft«tcS^H»T «T 
IBflDA^- » hOffi«*l*3e-J-4aK ; 
«fc*)fiJt4Ci«:»» £ f 4I»3#B 1 !Bi£<D;£i£. 
10 [»*«3 ] Etc. m**<DtiaA%3-- v htcfturf * 

m i iBtic©^ffi. 

i££ fijffl L . «Sfi(t#©B5iBm l mmc o x mJIB 
$ l »6js©«{s«i*3©i«ih*7 -t » h *a»-r saw 



(2) 



#1*3 3 2 3 2 0 6 



mem 2 mmm &c *> i > r tu iBft-^^^m ^n^o/cc 
<£ o a& t <t -r £ imm i f Biso^a. 

^ta (cps) %:mmcj:K>&m2tiz&wtra6i,>x. 

C <± IC <fc o T|ulB^M{4^^:©iET SgPtTcfc C 

smttzn&mi fBis<D:&ffi e 3 o 

[Him 1 2 ] v b<D&m 

sKjkd^ - > ^ tcs-^# sjss^#c[>s(tB$sij*yaer 

• r yf+zmm l xmm^com i mmn^comi^m 40 

ff-^<Djf! 1 *5<t cm 2 %immz®M? s ct 9 s#-r 4 
ci^njgg^{igy a -i2^-5hr'*or, itrssasi *j<tcf 
S2SffB#siji, mim^<om\¥mnm.t. mivm\ 
*s j: v sr 2 cc m r £ m & ^ ft $e tcs^ i i r irea 

■9- ; 

ct^JC i«r#«iriii« y^fA 0 50 



1 K«<D#& 

xjtmztiztczcomimi&m ; 

H?IB* 1 SiftS^C^TBufBffi»^>**;b<D^--2r>X 

tcs^grtu iBm#o0 1 s««FSo*»sr -as 1 fj*B$ 

[f»*iii 5 ] 

m/IBSDA^^-^ ^ h iSaaaft ^T9^21il ; 
lulB^ 2 mt&m C i X Su IBte^ 5> > CO *s - T > * 
■«ca-5l^r TOBB«#©» 2 5«^!RI*»ytr -5* 2 £fi 

mum i mmnmt, mz^m^mt, mzmmnm. 
t. mriBH i m&mtrcmTzmte&mm&ffimcm^i,* 

% t T -5 It *5 14f B$8(DSi;Safi ^ a e 

:Code Division 

Multiple Access) ilif >^-r A tefe^TjDA^^^- ^ 
dvanced Mobile Phone System) -feJl/^^i^tStC^lir 



5 

•jrSr-fe^CDl o<7)-fe 4? £ CC <D^KgT £ /ctf>Ot -b £ £ 
&/h ?t^W0xy7t?i, l )i£ <o A * 

{*ilft^>^-rA (GSM: Croup Special Mobile) &£<Z>ffi 
<om» y^rAlJ, Hz -II/* fctt -b 4^ * «:fiiJ5»J-f i> fctb 

JPA^x? rCCfeHTGPS (^'P—^U • 
~lstf • i/^f A :Clobal Positioning System) ? 

a*, cti^^mmco^mt, ^<<9jinA*wBt>*ectt 

B#H <D3&»3^ & WB£ftCC s&R i * «5> o 
ffiot, 7^ + u^ilfit/^f*AK:*5l*rflJA#©{4 

^iSfl^iJi, Sil©»ftg<!:, ilW^2ii 
BtcBBT&BWeoWtti^eiHlAa^x^ r «cfikB*ifc 

VS. »2«W7KW«rWr4*2ffijI»£*3«fr4a:B 
<t tfm 1 fcJ: cm 2 (ft«aB6«:»^# , Jda#^x v 

JSiJOJgffieCcfcD, jM^f-Att, 3>hP-7(!: 1 
>ho-7«, SHI fc«fctffll2»WBfcj£SU SI* 



(3) 451*3 3 2 3 20 6 
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©*fl»J9*»3er * c t or* &&aj£S<!: tc J: or* 
m l *s cfc cm 2 Sttfe^ tc *t u r > - > * s-^ £ e-sf 

01 1 J: C/f 2 f i^J?:^f ^» C i ^1* » 
l*$J:tf*2g«B$HiJ£ % »lfcct^*2*i6»«:H-r 

10 S *>icJSiJ©effiK:<J:9 % »DA«^x^ KDffiB^S 

■rs*a«. i mmm&hon 1 

te<tD f «a<0»«&S©»2S«6S^e><0»2«^*5fi 

^^>^cc«^<*2ftei^SiJ<!:«:ite£rS©«*5j: 
C«ll*jJ:c«B2*fi«S0i, WlfeJ:em2SttJWC 

iwr*Ha*m«i^e>flnA*^xv h^fii^^t 
i ^-^>^^<^c>'^>^;u©S2->-^->^6c^n-e f 

20 BnECDfll4i<rK9i 

0KB-C&&. 

»2Htt. *»9BOWl*»fl«Cj:«lIlA*3.-^ r 
»3Blt **HJ©llttFdtCcfcSca^A*^x y r 

m 6 B tt / ©SlttWK: <fc 0 AD A^ *Wlt4 fc 
Br**. 

*7Htt, *»l8©3B6«tcJ:0lHJA**s«*6»«# 

m 8 B«. *»W©H»««: J: 0 SifcH*sjlPA#«# 

W9Bttt^L/»l3Btt, »2**«W:j:4JnA#xx 
40 y KD{iB«S«:7Sr0r*S. 

»i4BfcctV*i5BW, a*SCCj:*jpA*^X7 h 

*6©«-WHt**r-«Br**. 

»i6Btt, HlDAS^x^ hi aJftJBi ob 
»17B». !V2lllkffil(cj:«ffiBRAK:fflt'6ti«S 
WifiBtt. »2XtKffl€CJ:&fl[BAA(Cffiir^tiSS 
lllisBtt. J»2WkW«c<fc41ttB»Ji«cfflU6*i4» 

50 mmictett2>m3$:mwmftm<D7u v ^it*^ 



(4) 
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e Division Multiple Access) -feJUv - xAttl&t* 
IE£^T, jDA*^-3r h«C*J»**l 

a h^©e««:tt»r*ct«cj:-5r. a«e*-f5>^ io 
aiSB^«, ^ ^ attzit* v scorns) jtm 

*TB#HlS^StlSa<H>'-rX (RM:Pseudo Noise) > 

fcw««*sc*TanAattB*w««:it«rft. T»a 
T*c±#r*a. »«t*±. niA*ttjes*-9(cBa 



1#f*33 23 20 6 
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florae s n« * ti*. i 

0 » < «t*ifcHlftt?»»t«#*» £ C <h ttBSEfc© 
CCtIl||?:#IU, S*fc/^110,120,130*5cfcc>* 

JDA«i40*fco/ , NlMB©'feJi/ * 

? hl2lfeSfl6U0,120 t 13(KDPdJtC#?trS. Siifell 
0,I2i f i30£JDAS;i.=-? Ki40i©PdO8El!t«. 9 1 it 

*««<oiHT* fettejwnn* jswer z> c <t cc <t o «tse 

U»*i#«c|Ri), jEfl|35c«3e^Rlte«:ai) . Z<D?c 
SBKi50 f i60,a7(Hi, -e-n-eti, ??^aa (^814 

(ns) y^iSK <T&*>^ W>-^r>^iI J g 
tCcfcOTIA (*^^ilffX^) |ff®SMIlS-9SA6C*J 

i»r»S3ti5^S£«fg-9<DiiS*/c«#5250^ - 

i^a* no 6c»-r*tBH«ca-5<sKttiio f i2i t i3 

0<h »DA^i40<b ©PJOSIBRORESt J: 0 fefi3&> ^> «3 JS*> 
v hOSIIR©tt«*ifflA*jSi25*a5%ur«*«:)BE 

S2Btt, CDM^ft^Ol.P^-^ • O.-^ Y 202*3 

J: tfa««203* *r*C0M<tfHJA*^-y Y2Q0*fr^-J 
o^Ht*4. Sff«20i«, 3*o(D^te5:L/cU- + 
A*2lO f 220,2306C|&a-r4ftaiCORF (MMfliffiR) 7 

p> h • x>K2os**-rs. cn^ou-^ • ^.-^ 

h 210,220, 230*J 4 3 0CDS*^iSSftm^±tCD 9 ^ 

±iSnr*50, ctittitSi^— 5r>^4t»^^^ 
(DSSSrdirect sequence spread spectrum) SM^tC^ 

a<«l/C>«BBtr-^**«b (JM4WTB, 50ns 

+ *J«ift©«IW«6i«cairJ* u-+A^^S^J0^ 
ttSCi^tti. b- + 2lO,220,230CDtBra 

Stt, A*"Itfi&3o(D«feS»*Jtc*««:n^*u, « 
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£>lcm&2tl2> 0 £*l6<D{f^fe, IS-95A*ja«Ctt8BJi 

§ ti Z> <fc *> «: n-en ipn^ ? :7*B#fyj J; 9 ^ < s#f B ^ ft «: 
tt, 2oo>*«©S<7*s»SiftJa*ffli?n. W3 (DM 

ADA*200MttS%JUItt«:aCr«^«. fi«*jE« 
«c Jf£J£T £ /c# tC^Jtcfll $R£ A^T 5 C <b #r # £ & 

U"-f htCSiffi-ri^J&W:, U-#210 f 220,23«i. d>tc 

SjefB#*4>oxi;r%Hi\ »DA^#«*£SifeiJ-^ b 

ffis&jxji^ h*. j^acosiftg t tern ft & pn* b 

7^$^ 0 c^6(i, ffiffl^j&&»ft#3o*SS 
0^ttli<bJnA«^ffl7r:r-5><t»-l*6tiS % r3>hn- 

A*teJ:aS3R«*tK:j£Sl/C. R6*ifc»HI<DPJI (fc 
tC<toT«, 1 ocDSlfe^/c^^^A^Oft-^^^ffT 

inmsma&wiHi t/ca« ( ^^250-270^*4 

&^>^@Cr>jijIp v £ • ( DLL : de 

lay lock loop) 214,225£ /cW235) ft 3*1-4 * 



(5) 1$f*3 3 2 3 20 6 

10 

tt*>%SfflPN5>— ir>^ (16,000^ :7§) CD^T/li 

s (3ti*«s-^245) tfticitoesfti. -rrtcifts 

To BtSljT0tC*5l»r % 20(DS*6Bl I B2#i£{f*T'&4 
SiifeBl«PN^^^O*iHff SifeB2te, 256^^ 

m-nicto^r l ^ v -7<Di/tiguc9M2 ti. ccdt v y' 

(o^m^Mtpmmif^hs fcismtmz ( (pnb2- * 

b) + (SMM,T2-TL) ) - (PNBl-^^-fe^ 
b) = ( (261- 256) 4- (l/8) ) - (4~0) =9/8^ 
^^*814ns/^^^=916nsiffm^n4 e ^ff#C7)n 
20 S«igiSKS*?JV3^ - h^CC4dl^r«. C*l«£}§!g8g 

^>^ 0 n-^7;u • ^ 2lfrpt£< t 4>Ih]D20mh2(D^ 
p » *dlg*»r*»^tt k ioons*3r C tt30mWrt<Dffi« 

m2m^cmo. DLL215, 225,235^ 1^-^210,220,23 

DLL2l5,225,235CDm^^W^C^^t-r^#^ + *JU<D 
ffi^Mil^ (LPF:Low Pass Filter) ^rtl^tl25 

0,260,27<*Cte\,*XiB.i£&<DC±-C$>2> 0 C<D¥-#Jit£ 

ti?cffimms*7t v b\mm, v--^^2ao (pn^v 
7'/m%mmtmLxi>mfc2tiz>) frhoz-wm^ 

/^m/mm&ft&-$:tc\Z*7-bv b (r^*>^Bl-B3 

+28o«, &7yis*iPhimtiLi®*y'kv bmnzm 

0 ffl L , § y HQ "T £ If - + 2 40*> 6 O^ft B$glJ 

3^S{f Bf ^J(DM tB21 , tB30#^S 3 n . *t J£"T 5 SEItt dB 
21^633^^5*1*. ^< br, SM61 (110) ,2 (12 

0) ,3 (130) ^©ffitt^ft-FtldBl, (dBl+dB2 

1) , (dBl+dB3l) t*SCi^5 D ?6tC 4 PN^- 

50 S*©BB8-?-*to*»0, -e*i6cDii!iJ16^ 
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mx$>& 0 mimcDmTi*. mucommiiLmzm^x . 

3*(DiBHLl2 (151) ,L23 (152) ,L13 (153) 

£ e g§iSdB2l,dB3l^S.^Ll2 (l5l) ,L23 (152) ,L13 

(153) ^h^rt^nmcx, mrxomftzmmKa (is 

A) ,N23 (156) ,hU3 (155) tC^»9Il^^T^> e Ctlh 
(DiM.t%m2 (154) ,N23 (156) ,N13 (155) OsO^flDA 

^i4CX7Mi^c&£ e ccDtf^l^-t'x^Stt-r^S 

mm-?** htt**ffi«K*flr^rtTi»--if^*a«-r 

ho 

^!CD4ASit!l^30l€rWt*'E>CDM^-r>y 7X * 
^1* • i>^7-A300CD^P Zm*— flSWCCTiVr. St* 3 
Olte, 310, 320 , . . . 330£ tj^ 2 ft £ 4 -0$>Jfe£ U - *At) 

* 310,320, 330©4O©tlHgtt, Bj*g3ttft*>5S*ft 4 

fc. »AM*««-r4 c 4*4 < i 1 3 o 
5 C t LU. ffljtifcffl 
oSKHt- Ftc*5i»rtt. Si&3oi<D4o<Du-+ - -7' 

-7>?-310,32O...330*ffl^T, 7 y y'V^ZH^ite 
tB"f*. SU-W?>«, JSjff V y & * )\/—7 ( DLL : De 
lav Lock Loop) */Bl>T\ fimW&O * 4 $ > # (T 
ftt>*«H) *3Effi*^JSS-rS. tft&t<£^ ±fcW*D 

IE1«ttfflHl350#«JE 3 ft Z> 0 y-**te&Zf3-vy'/ 

mMikB B 34o« . g- ^ 5 > ^ tc t > -t f t # £ e - ^ t g 
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£ U < ttK— ^ » ^Mlti^ <§«c ft/c t"- * 
<Di8tRft*JBt>Tfc<fcir>> :»A#tf-* + 240fl!>»& 

*5l>Ttt, y^f A3O0fit37> K##££ft£ c Cft 
te, 3£Kl3£}||-fe>£ — (MSCimobile switchinq cente 
r) 365 I ^-<U->'3 > • •fe>^-tti*CDifel|!s^atC*5 
10 L>T. fcSO^iPSTN (fi**BJS»«) 375tti*<D«« 

— Afel? £ (HLRihome location reqister) 366 

y 1^350 (fccfcLKffeCDif-^xffi^SiftoraftCD^a 

20 g^CD^^^* (T4t>^PN^-^r>X#-^0 r 64,l28^ 

ir) ©fi%±^o^ao*«5ersciccj:oiitTsn 

if >f h . 3> h a — ^ :base site controller) 36CXD{& 
- ^ 36l£ tc \t HLR366<D{i^1f - ^ + 367tC 6 *1 

30 ^4stcjiasns©iraacr>^rgiisift© 

4Ci^4 0 tttSWSt^PBl^U'-ACc4s^€> (/c 

<h 5ov mem v 64^ ymic 100 ) 

««^3S^it# (best-fit calculatinq) W^Ci 
40 CD 1 ^ v 7ft<Dttm*m—<DUA?-Amilfcto^X&& 

50 A^{4ao^tcflai>5c <br4>^ 0 
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&mmmm<Dtc&<Di?mz£mmU'Ct6i>xiz. to 

(LOCLS351) X>ra-y352*5<tO'ffi» 

SS354 (fciiB^ hci^tS ^MS355«r$US 
UT. »SU<«50ns«rt<3[)fSS-C, m a ^ 
*fSS«:a*-r*. :/n-fe*-y-350tt. ^iU^355fecfcO' 

? ^ 353*^UT, IS^-^'f/cii^fA 
B$£ljTS ( 0 ) lC*5tt£l6384®G>7- ? Zf<Dis-<!r > A<D 
*v 7*024) «cB-j"*fll«a^^^AieS!J<l>«5efefT 

>*#SnA*«:3S«Sft£. 
WO'l 2 H*#flSLT* fifflS*«#35lcMMB*Jj: 

£IJTR ( 0 ) CC*Jt»r*9S3 ? 7'*5l088 (a*SPN*> 

->t>^cd) r**4-r*. »nA*rt©Kfl]«jai*cHu 

^BSSBtr^S-r^. f WK COWS©* cn 
J*6»«ShSK«*W (/cebx.^ JPA*©PNt/— Jr 
>X<D50&mM<D*y y~) <Dl-0 (/cii^f ^710 
0) £ LTiMiR^n^Ci^S?^ Ll> ;E!l<DffiKG>^* 

Cit^S^. »SL<tt, flnA^<Dffi^£^ S>^' 

WStlS. ^rtlfcLtfc, aS9ttllBS203CDSHS291 

(/ciilt TR(24 0/16) tCtettS^y^UOOr, *B 

fc*>*A,, iMf*©a6ffl»«3iaEtti»»«tt, bee© 
6n^ e ^ic^p-fe^-^tt, (aajssfi-^RESP282*iK 

}HU X>3-#290tC<fcoT*?-5HbU SPJS291^*IJ 

mi>xjR%<mm (?ut>%TR (24 vie) ) ttfcur 
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0,2004 i*) feafffiteffiaT*. RESP282tt. ? ? y'mn 

(1088.TK (0) ) <b, P^SOf ^ 7'tf#R (l00.TR (24 
1/16) ) SOAf^-f h * "?*P? -*;i/(D— SBiL/T 

+ 24oecH»r £ <D«:RT 4 BSSJ t , ffl*«#*«aB8S 2 

ttiE/st»«*a» iraA*2BiSH±4:Stf. 
io «5H*#JHUr, ^*^A#Sift3aL*ft«0T{a 
JK*«#35i*iiM*-rs©il5I^«:. 

A*»*f *S«T* C tor* 3 o*«<D» 

ffeflilfi (/c«hx.«fiait-^+/^D-fe^-?f361 
*fcW367) tf-tr^*»«r-5»»<Diac»tt:ffiH 
r^^356tei*0 1 o«±(Dffl««ift^tcStL. JPA 

20 tft^ffiffifte^^T-A - » ^ (/cix.^GPSigiE^P 

**) 4feoDjRmast(i«i'r-5ct3&s-c** ; e»* 

i^@S»DA^x^^h (y-Ti^u^ • T^-fe^S^^ 

h (mFUrwireless access fixed unit) 4i'CD) 
iUHWCi^rf^ »DA^x^.hi<DPS— 
CDM«, WAFU^^Xt-AB^JT' (/ci^^CPS^P ^ ^7 

*ALr)tt<mcir*-&. co««©SI«6Wlte:*5 
/cii tf »*3(a*^ it (aajcsw**** r * . 

30 -T^T /ciAtfSift301*5<fcCJf»iJiftSifi3 

56«, aas*©Ba>fiiEiB#tcjnA#^ ^ 

^C v COUfelZ 1 O©20msr? U— ArttC25,OO0ifil i x> 

^>Xrt<Z)50#gS(D5 1 ^^) ^:T-<rcD^:fiSt&tcJ: 
Office Ci^Jff*bti. C©»*<D*B^. JnA#«± 

3$<z>cfc ^ tcjgftaK}^ ^ ^"<d i or* s»f3t©^ ? ^* < 

40 ?^ioottiT) *ajR"T*J:5»J«Sn*. 

(/c<hx.tf^U-ACDSl ^^^) «:»^ctm 
*Ci«rBWSnj:5. ffiS±^ aB«J«:«jSE3nsftlA 

>yur*<*. *4Wl:HJlt4^?^(8)/ 
50 ttSfti (COW^tt, Bffi©^9^*ew**MS«cHJ* 
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*>£?<(£. Sift 301 , 356© ?'P *fe v -9- 350, 358&*{I# £ 

ZtiLmy-** 361^/c«3670C|iJi"r^o /ciitl IS 
g£ Wa> a trtbtcW-m t£ *t 5 it SSiife 301 , 3 56*5 

ffB^glJ (/c£x.y»f {lOO.TS (28 7/16) } . {150.TS 
(7S 7/16) } .... {450,TS (378 8/16) } UhZflC. R 10 

Esp(t^tt$s »^/b*sbw { mm) i 

o88,tr(o) } . mmopyf/mmi { (jqa^) 10 
o.tr (24 vie) } te£vmm<Dm£m* {4/32} > <t 

B&CtST. TS(0) tt, »>^TA^|^iL, CC 
•CiiSIi^rA • ^ ^c7)0#@(Dt'^ hilt 
^$^0 £fcTR ( 0 ) tt*DA#CDffl*f ^ a 9 *B$£lJ£ 
PNB (1088) te, f£l§ift^ (301) OFN>"-^> 
XF*g<7)1088§gC»^ ^ PNS (100) teSDA*© 

PNV~^>*F^100#g<E>=^ y^r^To C<D£5 20 
^10883^5/^ ^AB^JOT-tfJ^Sn, gift 

r>x^^65Hffiis^DtBi^/cW5i< satis* ns. 
^*asDPi*5cfcc«!raASSMiisiB#raDrs (ru^m 
A*r>^^6«tue24o^©) ^/cijtr, tttiiS2 
4o#=^ -/ioss^tr ( o ) cc*ji>rsfi-r ^ i^cer 

B#Slj3^e>^y^l00CDUi*H#SlJ*STR (2 42/16) tCftSi 
ftiTrS. tffigftfcSWDrS.DtS (tB^6T>7-^ 

fifcus-ccwsss) /ciiii -e-tx-en2/32^-^^i 30 

ftjn&i, 3SDA#«»«/c<!:*K [ {i088 t TR 
(0) } . {100 ( TR (24 1/16) , {4/32} ] £r#£?RES 
Pff-i|282*3*£ e 

Slfi3(n<DtfctBll240«\ is XT AB#S«TS (18 7/16) 
CCfc^TflDA*^ ? ?'l00£^{f U «Jft357«-C*ft£B$ 
£ljTS (29 7/16) tC*Jl>rSfsf5. CCDi#DP2,DrBl 

J: C>'DP3 , DrB2©e»*J O'^ff ( T *> % 7 > 7* ^ ft 

mfZtlZ* /c£xJ2Si&3dG*B#gljTS (78 7/16) 
v ^150t*fll L , »PA^«^ ? 7*150<Daj;ftB#£lJ£TR 40 
(74 1/16) Tttfc^JKffitCW50^^^ (40,700ns) f£ 

a»«-W»«tt(l«* - * + 361* /C » 367&C eg 3 h 

5o if-^*36i*/c«367tt 1 \k<Dwm<Dmi*m^ 

T\ j£JiJlJ2/ci^tfDPl-DP3?:ltff-r^o C<0»^ 
?£E Sil/c*iifi315?DtBl,DrBl,DrB2?: 5/32 , 3/32 , 3/32^ 
-;7'it5. DPH*»*W«:«DP2iEICte<D"C : 
2DP1= (TS (287/16) -T5 (0) ) - (DtBl+DrBl) - 

(TR (241A6) "TR (0) ) - (DrS+DtS) 50 
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= (287/16) - (8/32) - (241/16) - (4/32) 
= 4 (5U) 
£t£h 0 C©/cft DP1&2 ?y :7'£/ctel628ns-C£> 
0, fi&6ig£t;J:&48&D (l00ns0>±^fltStt*C*5t»T 
+ /-30m) T'£>£ e DPl&t>ft2>£. DP3^|5j|i6Clt^ 
TiCtifiVt. S5*SttS09-Ctt3 ? v 7'<D&?M£ 73 
3ntD&n*WZ> C £ #"C* ^>o < £ i> 3 0(DSftii 

IR^r (/cix«f r -^-<-^362^/c«36^6) tft^r 

£<DX'c* -5 -SB& ^ ( * /c«* il^O^ I $ ft Jfe 

■cars. co^o42^%B#pa/^y7"©si^scc8soig 
*o *ftjA#iaa©^«:fflo^ c c n«m*4tc3F^t 

b< «HLR366CD^— If * ^'O^ h )\s • -r-^^ — X369 
HBXBiacDaT -te »j ii Uf ^ C i *s*C % 

ASco^tftissi^inji^s-r* ; JtwcjEmumx 
a y pzm^T&mm$kft<Dm&mmicmK> sons 
*?sir'^>Scfc^tcrs<t (■ra*D%JDA*^o ^ £<d^ 
xrA b#s»j^ e> cd^- 7 4z ? h ©aura sa b-c mot 

^370CC, ^>Sl^3:PSrN375^:/M.Tfs3M$tlSo 

e> j: o < c <t &x- z z> c £ &mm S ^ct 
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<D&Ltimv$>Z> 9 ^'P-fe^te^P v2A05X'pE£i>&, 

*{a«i#E=j^> K©»***-r. ^p^^4ior\ jtra 

A#<DttSE#^ * * * Sh % 4i5t?»nA#*s 3 *fPj<DV 

?*425#3HTS#rC. ««**£«cs»*iKn-r*H 
p ^ ^430ttB8ffl*TW"C % :7o-te*l8K420K:Ka. y 

P v ^425T-f "CtC«/jMx^<JUCA5t|-&{3:, > £4 

50WSttfShi. C^D^m Rft8»g<^|%« 
Kt^BKftBSKtt, :/p* *46oW«tS*i4. SRSi© 

^P* ^46(XDSyCC^P ^ 455#^t£*13o 

C^C, ffllB^P-te** (/cix.«05HCDBSC36OCD7*a 
*HCJ;9, ?*p ? 9 AttW&W 4 h^cfcoT, D 

iS«>s*u jraA#»a»oa»^«)ft-*«:**"r&ci 

**<E>«««:fl9t,>T % 3^fojcDV7 h • ^> K*7«1B 

fe^U(J7'P ? *465J&**£7 T 5 cb, :/P?#440# 
jDr r -^^ffl^r-y u -^i'28Crtr) , *>X^Ate£t§ 

*«=«CB5* (7a v 9 445) o 

yuvZtisfcm*). »DA#^3*ISJ(D^>K*7« 
SStCftii. 7*P ? £440#||?T £tl£ D ?'P 7^420^1 

stfSSfrSh. ffeftil^F»gcc3o©sa*8ift*i2aiT 

XtC, tuii(D<t9tC^P^^440^||tf$^, ^0 
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feKflnA*€:$J£-r SSJfeJflO^P -fe *<D8fe*tBT*> 
sosriate o ft £ o n v z sior JDA^ttiRj&s * ? 

^P^^515r'i]DA^3^f^CDV^ h • ^> 
^ ^P->^520*5fiE^-CHtT$n, ^ffl*«^f^tC3 
l^^P^^525r, «»*J»^6C«Jft«:ieftl-r5Hffi 

cn^*/MBftectci^^u % ?'p 

10 ^^ 530T*B8ffl*TCf. ^*P-fe^lSPB520tCK-5c ^P v 

^52sr-rr«:»/jNU^;i/6c*siS^«. ^p v £ 535# 

mrzmmvm^Qkffim&^tez. ^p^^sis 
kiro. flaA^3^r^]CDV7 h ■ k 

**l>tt:/n » ^520-CfSti^ai^tc3o(DS 

«fc3&**^«^». ?'P ^ 540#H*f3ft£o 7'P*^5 

4or«. 3ocoa«fe3&$JpA#O^^Sffr-5>/cd?)«:tg 
20 UtrSft*. C<D^Dy^«, «S«6^3SDA**««-r 

tl€>o ^*P *^ ^ 555^Htf "T^TCD^^^^-^^ 

^P^^ 546-C, »S8bS«&^-y h*5^fflpjtfer 
30 (DffimV-J h^7'U ^ >7 547Tjiai&3 ft, y P v ^ 560T 

7'P-fe^ti^P 7 £ 540&tR£ o ^P s» ^ 565*S*A«* 

40 fch&m^. 7xj v ^ 575"CSSfl6^SDA**SfB-r4 

■H**. ^x^cDifi^^^'P 7 ^55(*iH^Sti4 ; *5 
■Cttl»*Bdtt. ^P y^ 575«rfc^-«HtfLt:. -&S 



(10) 



m3 3 2 3 2 0 6 



19 



h*ffll*T<t9iEfil«cfiJB«BE«:?f 5Ci3&s-C# 
5J:5«cT5*jS*ils<o*ft5. 7jnA^fi}5£iIfi£g 

£l>«i|i54t\ ^Wp^F (ppc) flUJOgEJE^fTl*. 10 

SJfi^H a «(D«is * * ^ ^ - r s sb* «: is* s c i *s r 

4*3£®»ttsi«JIW*^©linA«Ot^*i»A*^ 5 
C£-r£C4fc-c#£ e 

£ft£, 

4fS9a*#ILt 4 SDA*:*-* MS) 9204 

ttci^com&cDfru&m^Lte^ox', mmsMzmm 30 

^{^970b^X.6n^C^ Cntt ^— tfCCflfeCT)tff« 
0,950,9604^£ ft£-fe ^7 £{t7>7^ C tic 

ijvrs. c*i#— Ajtcw, JDA^^ffla-rs^oftfi 40 

y-J h ' ^£ h Jl»&950(D-te 5 $ - 7>rt(CfcUtf 
«3ftS*B£ % »DA^920CD^IfgttCD*^{4^«. -fe>7 
£ ft W5\iL 4 &m 2 ft £SEgt970+ / - Sggl <fc O'^g 

©^Jtett«cj:93e«3ti«Rai9B0k:ifl5 ; 3e>fc#i 
ffl*JDA4i (Tie) . *J4©S»*-Y ho^ffllr»&< 
4 <bteZfr( t c{£tltcimm$:& -£> C 4 #T't Jg9 H 
©»«tt, ^ ^itT >r ^940,950 I 9eoBB(Dfl'PB*jS 
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A* w-fe * *ra©*f«s±«: s> 5 4 * x ^ 

t'-A • ^£->l040&^KJ&l\, (*St>tt % 
SKTST^^JBHT. »DA**C»r4«A©Hig 

KteStffSftgSfcW:. ^fSii06o«:*-2>e}fiig6[)*fc 
Sl^fi-^tc^^^g^T 0 SiftlM hioio*»6*DA 
*:z-* hiD20Sr*©ga8l»JSffl"C*s^Si050«, ± 

iBcDip < ej8iig*»mr & c 4 k <*: 0 ikm? zct& 
rs*. jpA#io2otc*rrs*aoftSio7o*»m'r4 

/c(4i»iSffl«:f#4 c 4*sr* £ 0 
5hS 2 ft fcgfl/iiHtft K£ W*T ^»7>r ^ «S jg 

»i3H*#iBor, ttiA*xi2o©^i$i"cr>^^ • ^* 

^^>1140^fc^^^ (y>^) KlleJijU-r&C 4<DT' 
»DA^ii2(X7)^^CC[5)DUT5C 4^ % ^S^Tii^;b • 

>^ftffii7otc^*^rL. ffi<z>*joir^T«:aa— m 
<Dm»&mLxm7jk2ti2>&* cft«f-Aio4o4i?ia 

r**o, »PA^ii2o^e>M^4^fp]0cglp$ft^(D 

aiA#<DOi-rft^<DfBij^ t*- j*&mm-?*> c 4 cc «t 

9, ftJA^U20C7)*rqJCDflJff^/h$ < tt^ D JflA#^L-=- 

y hll20^f^^6ft^T>T-^Wf^5/jN$ < ^^4, IS 

A*u2(rts-t<z>aim«*«r±w*4. (mmm 

<Dffi-stte. ft*u70«:*jW4air*ft<t-*BBJ:r), lift 
ft£4, iSJS(D)Sslig?8tcn^^b, -€-<DJB8SOftK?r 



(11) 
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<DX\ ^4*flA*H20©^ffil«:|n)!B-rSCi«. 
SflfertSflD A^H*<Dii A* 6.BS*?# & C i tfiv ft s J: 

mi2H«, *QA^ (1290) {wl«S^^iT^/cfe 
O2ocoif ^ h 1210 ,1211* ?>OftSi8BBI©ftSffi© 
ffl^'&to^i^-r. 2o©t>( h 1210.1211*507^3 
ft, Ch6KlS-fe^^t$lt'-A • T>r^£/cli. 

^ ft atus PiiftaajCT > **rr sctms. io 

CtT'te, J*$SDj#Efc^-Al240,124X^^$ft-5>c ff 
^•<D^Mil55*}i5E*J'&C<t6C<fcor. ¥SMl250,l 
260#»e>ft& 8 Cft6©*S«. 2o©»45ffiIt 
5£MT-50-C, ftttt»*^ttt*i^#i290©tt««:^F 

t&X't. -€-fttcJ:0JraA*i290tcBBUrcfc«5jEffli^{a 
W£S#"5Jtt«ctt*. S«6*6»nA«^a>iEBt«:JS^"r 
^/cA<D2o<D^663&5afi2H«:B|7nSft€». *Si250,i 

260«. Jft»«FlB*J3e*6»6n4. III*B#M (TDQ\:ti 20 
me difference of arrival) £ tefft&tg^fB^^ 

r^2ig*8i27o^Bi7jK3n-5>. TDcwistc*jiir«, Ada 
** h 2 -D<DSwm^<D&*^<D 2 rxomfcrnx-vsmw 

!tH£ft£o TDQAzi'J5£tc<fc^, «i27Otc<fc9 07j*Sft£ 
J; 5«c— JEO«F»D»l*«*s»6ti4. ^i2HiicMbr 
(H^ 2 ft & 5 w:{fiSJi5££»«-f £ /cfe^ftliSfl 

commit. immr^mM^tMiJxyK<o^Tn^\ 4>u< 

*i3Htt, mxm (1390) fiSOJS^^K#T^Jta?) 
CD 3 o<D1t -Y h*6©«SiBEfK©JflSffl©ffl*^t>-& 30 
^t^To 30CD1t-Y rl310,1311,1312*^7r;£ft % Cft 

te. aUSDjfiBbr- Al340,l341, 1342*507^3 ft&. {f# 

©B*IHWiI5i*«t5E'r £ c £ tc cfc o r . ¥Sffii350,i35 

i,i352^«6ft5. cnec^sit io©— swiaa 

ftg«^ffil320 l 1321 f 1322« % -efteftif-Y V 131 

0,1311,1312* 6>?#*>ft£o ^i3H«:B8U"CBa7nafft4 
&fcdt)«:SiJ«ftff}(tffiffl*ffli»S c i tt. <6Sf BSH8HS 
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©DftfcOtC. &ZU^tlfcmZXTOCfrZm^2>C±& 

^14^(-Ct^ 3 ft £ <fc 5 < SIS 3 ft &B$ HtciiJ»T 
h 0 tf-*ffii@i420«. Sifcil&r/n:? ^;H4ioocco 

«su ««i*fi«:7 a >^**i5iatcB8Lr»w3n 

*fft*5^ i S'jaaft^ra^as^p^ ^ ;n5io^c^ 
z> 0 /can tesmmnvn i ej§i53o«, fi-^toe 

- *1520J; 0 4>^< iiJST^o 

S-r^t:<hocJ:0, »2fflM««W2WRi540Ccn^ ^ 

la^^JBo CO±i^, m 1 ^l&l530<L^2miSl540 

tt, f - ^i520^ctl^Ti>i: 0 t>fil*jH*#tt»*^ 

bJSll»*3Efll*!l«r*. 

»16H« % 2ocDStft*5JnA*i690*6fi-^€:«ffr 
S*5, SBSi663«:iS-o7£:»«a©/ctotc. 

CC 1661*> 6 1641^<DfflB3&S cfc 0 tC ft o T . 16316C cfc 

#J3 ft-5?§§ttl660t-i, HSS1661+ 1662(DgggS(CS^5< 
*, Cftttj0A*169CXD^I®O(4a*fii^JfB£ffl<b3tC 
^> e Ir-fhafiltfcBLrit gggti650<Z)ffi^ffliftgi6 
30«. ittS«BCcJ:l9£«Sn4fllfl[|KKrtK:*4. C 
2 o<z>a«6i7- h 1610 ,1611*6 ©flWR^JB 

S o 16916C *J W a {aHJSSffittSE»J£JEtiil650 , 1660 i 
ftgl63ltCS^l i TiaftJCCJBtoft.S3^ 1 ftgl630«C(D 

S¥ffli«?*-rs. *Ofigi690«, gggtiesotecki^ft 
Ki630CCJ:>3«7SSns*5. f6©A*W-ttiifflS*itt 

iim, SSKDfefeCC, fliJS$ft5e«E6»*5*<ftS 



(12) 
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4, ^ttS«ft<D««Ett«:HUrSg|88«:»«f-r4C 

{i^l690«ig^l66l&l662^^ uri£^^:{5^r'^>4 c 
i3&Sfo*>*. JSKl663ttJ&>& 0 <Dg-££T'£f|fi$ *l4 

4„ ffeoDiM h£ii3-<4£. 8BifiKrtft6i690SEr©« 

{4Bi690#. MAS:*-? hOKO{4^«:^Lr^ 

Rommm x & 4 t mm <* n 5 „ 

4, 

jwes-c* 4 t mm l ximzmi&? 4 . 

$n§ia^ ftgrsja-r 4 c £ an 

tt, fi:aE«^DifiB"C*t), 3!»lA#il»«ci*M<D*ffi«:J: 

3 ft 4 —momm^m* ^r, *4§wk: 

4#. < ^(D$#>^fA5;^r 5. »17 

B*#JHLT, ±i£<D&B^£I^TT40Kii§L/c7 50 



-Y^U^ilfl^^-r A^Hi^e ti4o is*?- A 1700-5, 
ftg&ft^x^ hi702*5<tC/Sii6S30i*ii^S. Siife 
^301«±f BtC Blffltc $ tltc C £ (fC&m 3 tl tc I 
ftg^tB-^-^^ hl702&, &*tfi{3^9kX704misX'1 
h VZZl708Kt£<£$tiZ>m$L<DT>Ti- <M, 

h vzxvmt. fi#^i7io^/r ut7>ft • -feu^ 

^*5<fc^RF^O> h • X> K • h 305COft^$*l 

4c l> £Xl708te, MflCD^^1706^:^?I 

Nt»*L<«, 4ft£2©*iir*4. T>f-^-i706 
©S^tt, ^&4gftftg&tftW6ft4i£fc'~A • r> 

- ^ 7- (B^vM*) <D#®&COl>T l 0©7> 
f-^1706*S#ar5. *40fC«\ 120g<D-fe^£#S 
l^3(S*«c^4o©RJg^-AtcJ:9^7^--3n-5)C 

tc«fcD. ^/ccn6<Di^t'-A ■ T>f~r • ;>-£-><d 

B<DM. h 53 ^ t' - A * mil U £ L T # 4 C i ^ 

S«6S30ia>*^H*Stl4^ lS^CDftg^tt{ill702 
^rW-r4?Si^<Z)S^^30i^: v -fe;b7CD(^>^f A^c^ 

<D7E±rj;r?j -<ri>xmm^x7-2*ftx~m^x. mx^^ 
~v bcDiiLmm&mijTztt&xtzctm^z 

^2ti4 e ^lSgiOv'^xAisootc^dl^T^, -fe^^? • 

T > r ^ 1802 , 1804 , 1806^ , ^ 17IEIO is X-tAs 1700X*fB 

t^ti4HS»tr-A • T>r-^i607:fcJ:O'^h^ • *7 
h 'J ^^1708CDft^>DCC^C^^4. 2 0©7>ft^ 

*-fe^^rffli»6>n, hJUBrrsas 

2HIWtBBBfi?l^ (decorrelation) *5«fcO*^>f^<- 
ft II tt, ft -^i'JSffi ^fi S£l i-fe ^ ^ ^ 6 ® jfrift ft 

^sfi s n4 i mm? z>u ixt, ^> ^ 1802 t iso4 r is 

060^^7 *>6©«#»tt«:*-^*8tffi3h 4. H3E»h: 
-A • T>7-^^^c«-fe^^ • T>y-J~Ccmz-X. ^jg 

fe*4 e 

WlSHtt, CDM^ff^C^T4®l3>T>f ^ • 7M 
1902 ,1904 ,!906<t^$n4 

»J5Rffl305CCSa $ 4o »««-^1972*«COW8rBiS34 5 
*6>tT-A»flEffltCStt$tl4. »it{f^l972{J, 

+ • 7^>^3io^c<t'(DtKo^<DaS^62StBSn4o 

SBKi9i0^RF7O> h •x>KfcJ:D f T 
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£l930#T:£^J££i^^ s> rl920#>61f >7* Jl/^r^iBL 
1940*JctC/{4tBl95(«aSS*Sfe, k'-AMW^D-fe 

%m&3iote£<D&mm&%oMmmmc&-?£ . mm 

^1935^T^n^n^fUf#l9404d J:^>'fiLtll950^g 10 

h . sass^o ^ 193^ h (Dta*ttjni#gi96oK: 
fcc^rjtjD^sn, ^6cs*fcr-5 u-+^«H3io, 320,33 

BJ»flK*<kC«EI!t«««:ffl^*C<!:*CjlDiLr, 2)DA 

Bf*E**ffi*»ffl Ur Stt** * UWilR*(c»DA*^ 20 
~v b<DmmW.Jj&lSzb2>Zt&X'i*2> 0 CtihCO^m 

1. ) #^<DflaA^^^ hfcBBLr^^-rAjpJW^rBIIS 

m&x'Ajjw^*is#>z>ztb, is*f-2±mn*Ttfz> 30 

2. ) wmmmcjt^bxmmm^mmmMu^MiR^ 
mjiwrzcttrc^^.r. jda*-*-* h*. m=r*p<D$> 
h m&x w k x t > m;b u ; u -c a u w &e ^ti 

S**iSg^ 0 C(Di§£. IS-95«l*g5E&tl-2>CDM^3nA# 

»PA*o«tts^ci£sr*B5cca5i*»nAsc 

%&i*\,*<r>&<Ds<yJ-$t f Cj:Vffiffl'?Z>Ct<bX'$ 

3. ) flOA^-* bfctel>XTZ/Tl-m&&tcte-ftfa\k 



£M^IE (Differential Correction) 3&sg$*lS. CCD 
*P8ffl<bUr^fflpJfi6&«Ucr>asaf[«:W % ^f8E 

£ c cti^oia^ffi^ssjsur, siud^i^/c^u 
rr«$ ^R^»Mo&fm&im&r^ctifi'vit 

P^EStSCi^-Cti. RISK:* • 

mvimtwE&ftsct&xzz.. ^(rcittmnmrncc 
m^>x?-&'<-x£ftf£LtcK>. mm&igtei6£a 

fiiaJiSfflofSff^iS^sci^r**^. fciAtt.-at 
sstis^rawissfc^cxftfi^ffliirf 2 -^^-^^ 

M-^S c <t ec <fc 0 . «iEjI(aK»<DHICctf £>fttcAt> t 
c <D7- Z^-xmti* < ~z>fr<DJs&x mjtir hct 

ftx^h. mnfr- bo^^m^^m-r^ct^j: 

**ISr*C i^T* 5o CCD J: ^ec Lr^o/cS*} 
iMt*ff*P»»««:BIJ!iJl/IB»TSC4*sr**. » 

r, taaH*3ETJU=f y xak j: otfi-rs nm^iRJK 
r, i'jTjfi^^cims. ^7;i/3»j 

e>©»S*lii3E-rSC<b3W'C#4. C#7«, ftgl631<D 
^fS] Cc * ^> SS4^0SS8©i2sl6* ffl I * X . SKi662(c ffi 
5 ¥Sl660?:!lDM U r , E6fflti66i*S7n-r»*0©5»!»^ 
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Z> 9 Ztlt<£r>Z % 163lQ^K£S^##£U 
1663tel690CC fcl^g foQ&W tcmLTmtCUZ ±1* 5 

fflUSCim*. /ciill Rician KE^£, 

s-raciw-cts. 10 

frfr^iSgftf^^l/H^iftia (DEM: Digital Elevatio 
n Maps) , *JVhy* Yte&UWfa^—Z&lktS'yZs F 

3&n ^ - h -»t*«<D«u«cfii»j»fl[aaia[* «> r ojfg 

SU^l/©SI*^<fcC/lHlJf^^t?miSiiS|: (Ray-Traci 
nq) fiM*a9*^Hfc**tfr4Ci3&SpJttr**. *P 

61— 1662&C ft 5 K*f 45 ElfiUC-y 8«3" l>Ci J&ST # £ . C 

&gmt$£W4>fc< . !fttC(DJ:5ttxy 
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Witt* $ K^ftKfEEffite «fc O'ittH f-^-Xi^^ 

img&mz-z&m^-y ^ra^^n^ e gps^x 
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